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Introduction: Urethral strictures remain a reconstructive dilemma due to high incidence of recurrence
and unsatisfactory outcomes. Pelvic trauma remains the foremost etiology leading to morbidity. We
evaluated this “cause-effect” relationship of pelvic trauma to stricture outcome, to replenish our
understanding of contemporary urethral strictures and highlight signiﬁcance of type, degree and
inﬂuence of primary management of pelvic trauma on the overall prognosis of urethral strictures.
Materials and method: 163 male patients with urethral strictures, primary etiology being pelvic trauma,
were assessed preoperatively followed by retrograde urethrogram, urethrosonogram, uroﬂowmetry, and
then subjected to pelvic radiographs to identify presence and type of pelvic fracture, and further sub-
categorize them into grades A, B and C, of TILE classiﬁcation. Thereafter, 6 weeks later, these patients
underwent urethroplasty.
Results: Of 163 patients having pelvic trauma, 80 fell under category A of TILE grading, whereas 55 were
under TILE B and 28 under TILE C. Most common stricture location was membranous urethra. Success
rates were 96e98% till 1 year follow up, but after two years, they declined to 93%. TILE A and B had
a better post operative course as compared to TILE C. Overall complication rate was 20.25%.
Conclusion: The magnitude of the impact of the type of pelvic fracture and its management has remained
unexplored. Our representative study enunciates that these parameters play a vital role in the overall
prognosis of urethral strictures and command due importance, to bridge the rift in this “cause-effect”
relationship.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Urethral strictures have been a reconstructive dilemma for
many years due to the high incidence of recurrence, as well as, less
than satisfactory outcomes. A thorough preoperative evaluation,
appropriate surgical planning, and adherence to basic surgical
principles, even in the hands of themost experienced surgeon, have
failed to achieve the desired results. This has shifted the entire
focus on the impact of a yet unexplored entity e the etiology.
Strictures are a common iatrogenic sequel to urethral instru-
mentation and catheterization. Infective strictures have taken a back
seat when compared with the rate of pelvic trauma and urethral
manipulation, as well as with the advent of newer antibiotics and
increasing public awareness regarding sexually transmitted
diseases.1 Pelvic trauma remains the foremost etiology leading to
long term morbidity, as regards urethral stricture disease.ur), drgaurav1981@rediffmail.
ciates Ltd. Published by Elsevier LtUrethral injuries are a common sequel following pelvic trauma,
which if undiagnosed timely and inadequately treated, may lead to
signiﬁcant long term morbidity. More recently, these have been
nomenclatured as “Pelvic Fracture Urethral Distraction Defects”
[PFUDD].
The TILE classiﬁcation of pelvic fractures is based on the stability
of the posterior lesion. In type A fractures, the pelvic ring is stable.
The partially stable type B lesions, such as “open-book” and
“bucket-handle” fractures, are caused by external- and internal-
rotation forces, respectively. In type C injuries, there is complete
disruption of the posterior sacroiliac complex. These unstable
fractures are almost always caused by high-energy severe trauma
associated with motor vehicle accidents, falls from a height, or
crushing injuries.22
We evaluated this “cause-effect” relationship of pelvic trauma in
relation to the ultimate stricture outcome, in an effort to replenish
our understanding of contemporary urethral stricture disease as
well as to highlight the signiﬁcance of the type, degree and the
inﬂuence of the primary management of pelvic trauma on the
overall prognosis of urethral strictures.d. All rights reserved.
Table 1
TILE Classiﬁcation of Pelvic Fractures.
TILE grade Fracture type Fractures included Fracture management
A Stable, Minimally displaced. Avulsion # pelvis, Iliac wing #, Isolated pubic rami #,
Undisplaced acetabular #.
Conservative. (Stabilization Without ﬁxation/traction)
B Rotationally unstable,
Vertically stable.
Open book #, Ipsilateral pubic rami # with posterior
complex injury, Bucket handle #.
Conservative, occasionally require traction.
C Rotationally unstable,
Vertically unstable.
Unilateral pelvic #, Bilateral pelvic # [anterior & posterior],
Acetabular # with unilateral or bilateral pelvic #.
Always require traction and/or ﬁxation.
Table 2
Post operative Result Assessment Criteria.
Good Fair Poor
Retrograde Urethrogram Good caliber. Partial narrowing at stricture site. Persistent stricture.
Urethrosonogram Patent and distensible lumen. Patent lumen with decreased distensibility Stricture present.
Uroﬂowmetry Qmax > 20 ml/s Qmax: 15e20 ml/s Qmax < 15 ml/s
Patient satisfaction Satisfactory voiding, No
instrumentation needed.
Satisfactory voiding but required
few dilatations.
Not satisﬁed, not voiding or voiding
with thin stream, need multiple
dilatations or repeat surgery.
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This study included 163 male patients presenting with signs and symptoms of
urethral stricture, for the ﬁrst time, over a period of ten years, from 1999 to 2009,
with their primary etiology being pelvic trauma. Patients managed without surgical
urethral reconstruction were excluded from the study.
A detailed preoperative assessment included careful history-taking and physical
examination; followed by stricture evaluation via retrograde urethrogram, ure-
throsonogram [mainly for concomitant anterior and posterior strictures], and
uroﬂowmetry.
Patients were then subjected to pelvic radiographs (both antero-posterior and
lateral views), so as to identify the presence as well as type of pelvic fracture, and
further sub-categorize them into grades A, B and C, of the TILE classiﬁcation based on
their management (Table 1), as per orthopaedic advise.
If any patient had chronic retention of urine or complete outﬂowobstruction not
amenable to per urethral drainage (a single attempt), a urinary diversion in the form
of suprapubic cystostomy, was done.
Thereafter, a minimum of 6 weeks later, after completion of orthopaedic
management, these patients were taken up for surgery; with tunica albuginea
urethroplasty [TAU] being our procedure of choice for anterior urethral strictures
and U shaped prostato-bulbar anastomosis [USPBA] for posterior urethral
strictures.2e4,23 Tunica albuginea of the corpora cavernosa is a locally available
distensible tissue, sufﬁcient enough to maintain patency in the neourethra, without
the need of any graft or ﬂap.2e4,23
Post urethroplasty, a per-urethral silicon catheter was kept for three weeks in
case of simple strictures and for six weeks in complex strictures. Complex cases
included the combined strictures of both the anterior and posterior urethra and the
posterior urethral strictures with false passages resulting from multiple attempts of
urethral instrumentation before the patients were referred to our centre.
Patients were scheduled for an initial post operative assessment at the end of 3
months, with contrast urethrogram, urethrosonogram, and uroﬂometry. Post
operative results were assessed by comparing pre and post operative investigations
and patient satisfaction (Table 2) and subsequent follow ups at 6, 12 and 24 months
to evaluate the long term results and look for complications, if any.Fig. 1. Success rates post urethroplasty, over two years.3. Results
The results are exempliﬁed both descriptively and statistically.
Most of our patients were young with a mean age of 35.5 years
(range: 15e65 years).
Of the 163 patients having pelvic trauma, 80 patients fell under
category A of the TILE grading, whereas 55 were grouped under
TILE B and the remaining 28 under TILE grade C.
Although the most common stricture location was the membra-
nous urethra (35%), the bulbar (30%) and penile (27.5%) urethra was
equally affected and 7.5% patients had multiple urethral strictures.
Preoperative uroﬂowmetry was possible only in 58 patients as
the remaining had a suprapubic catheter for complete urinary
retention. Preoperative maximum ﬂow rate (Qmax) analysis showed
a range of 3.0e12.5 ml/s, the mean being 7.6 ml/s, which improved
to 32 ml/s post operatively, ranging from 18 ml/s to 46 ml/s.
Average stricture length measured intraoperatively was 3.2 cm,
ranging from 2.5 to 12.5 cm, while strictures shorter than 2 cmwere
infrequent.
58 of the 163 patients (36%) were treated using Tunica Albu-
ginea Urethroplasty, while U shaped Prostato-bulbar Anastomosis
was performed in the remainder 105 patients (64%).
Good and fair results were considered successful, while poor
results taken as failures. Results were quantiﬁed at regular intervals
on the basis of the criteria enlisted in Table 2, with utmost prefer-
ence to our patient satisfaction criteria.
Patient attrition is a well recognized entity as regards long term
follow up and we were not exempt from it but we had sufﬁcientFig. 2. Success rates based on TILE grading.
Table 3
Overall complication rates encountered in post-pelvic trauma strictures.
Complication
Etiology
Infection [6.7%] Restenosis [4.3%] Impotence [1.8%] Incontinence [2.5%] UCF [1.25%] Wound
Dehiscence [2.5%]
Ejaculatory
problems [1.25%]
Pelvic trauma 11 7 3 4 2 4 2
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our study.
A comparison of the success rates, post urethroplasty, among
patients with pelvic fractures, depicted that the results were in the
range of 96e98% till 1 year of follow up, but, at the end of two years
duration, there was a decline in success to 93% (Fig. 1).
Among strictures following pelvic fractures, those in TILE grades
A and B had a better post operative course as compared to TILE C
variety (Fig. 2).
Moreover, strictures falling within TILE category A were shorter
(avg. length 4.5 cm), when compared with TILE B (avg. length
6.2 cm) and TILE C (avg. length 7.5 cm).
Overall complication rate in our study was 20.25% (33 patients).
Restenosis was faced in 4.3% patients, second only to post operative
infection (6.7%). Analyses of complications are shown in Table 3.
When segregated, as per the TILE grading, post-urethroplasty
complications were found to be most numerous among those
patients whose pelvic fractures fell under TILE grade C, while they
were the least in patients falling under TILE group A (Table 4).
4. Discussion
Numerous studies have been performed to identify the major
etiologies for stricture formation, notwithstanding the actual
impact of the etiology on the ultimate long term outcome, post
surgical intervention. Their efforts however, are like raindrops in
the ocean, as only larger scale and long term studies will give the
key to a critical appraisal of the surgical approach and eventual
outcome of urethral strictures. Moreover, there has also been
a paradigm shift in the major etiologies leading to stricture
formation.
Jordan and Schlossberg, in 2002, suggested that most strictures
in the recent era are a result of external trauma.5 In the current high
speed era, where the saying “time is money” literally holds true,
accidents are a part and parcel of our lives, with pelvic fractures
being a plenty, leading to urethral trauma and its sequel of stricture
urethra, in a vast majority of patients.
Traumatic strictures most frequently involve the posterior
urethra. Pelvic fracture causing disruption at the bulbo-membra-
nous junction remains the main etiology. Motorcyclists and bicy-
clists or pedestrians struck by a car, are at the highest risk of pelvic
fracture with concomitant urethral disruption.6 Studies have
reported an incidence of such strictures up to 31%, in countries with
poor vehicular and road conditions as well as inadequate trafﬁc
regulations.7,8 Casselman and Schillinger hypothesized that the
mechanism of injury to the urethra in major trauma causing pelvic
fracture involves compression of the pelvic ring laterally, resulting
in an increase in the antero-posterior diameter, leading to superior
bladder displacement and consequent urethral stretching and
avulsion.9 Distal urethral injuries, on the other hand, are caused byTable 4
Complication rates encountered, based on TILE grading.
Complication
TILE grade
Infection [6.7%] Restenosis [4.3%] Impotence [1.8%] I
TILE A [8.75%] 3 [3.5%] 2 [2.5%] e 1
TILE B [18%] 4 [7.2%] 2 [3.6%] 1 [2%] 1
TILE C [57%] 4 [14%] 3 [11%] 2 [7%] 2blunt trauma to the perineum (straddle injuries), and many have
a delayed manifestation, appearing years later as a urethral stric-
ture,9 and may be concomitant with posterior injuries.
Various types of pelvic fractures were seen by us, majority of
these falling into grades A and B of the TILE classiﬁcation system,10
with involvement of the inferior pubic rami being the most
common variety.
The TILE classiﬁcation of pelvic fractures is based on progressive
instability of the pelvis.10 Type A fractures are stable with respect to
rotation and vertical displacement, whereas type B fractures are
rotationally unstable and vertically stable. Type C fractures are both
vertically and rotationally unstable. Classifying by level of insta-
bility is valuable in predicting morbidity and mortality, as the
pattern of urethral injury can be predicted on the basis of the type
of pelvic fracture. The highest risk of urethral injury is found in
a straddle fracture combined with diastasis of the sacroiliac joint.11
For every 1 mm increase of the pubic symphyseal diastasis, or
displacement of the inferomedial pubic bone fracture fragments,
the risk of urethral injury increases by 10%.12
Post traumatic strictures tend to be short, occurring exclusively
in the bulbar13 and membranous urethra. 87.75% of traumatic
strictures in our study were seen to involve these sites, and 85% of
these were less than 4 cm in length.
Management of post traumatic strictures usually involves
preliminary diversion by suprapubic cystostomy, followed several
weeks later by deﬁnitive repair, via different surgical techniques.
An initial suprapubic cystostomy followed by delayed urethroplasty
after 3 months reduces complications of impotence and inconti-
nence. In addition, the major advantage of delayed urethral
reconstruction is that it can be done under controlled conditions
when the patient has recovered from major associated injuries.14
In our study, 6 weeks post suprapubic cystostomy, these
patients were taken up for surgery; with tunica albuginea ure-
throplasty [TAU] being our procedure of choice for anterior urethral
strictures and U shaped prostato-bulbar anastomosis [USPBA] for
posterior urethral strictures.2e4
Postoperatively, periodic evaluation reveals a decline in the
success rate over a period of time as depicted in our previous
studies.2e4 A similar trend was evident in the present study.
Furthermore, the results were much better among patients falling
in TILE category A, with 92% success rate at 2 years follow up, when
compared with 91.5% for TILE grade B and 77% in cases of TILE C, at
the same time. Probably, more compounding the fracture, more is
the orthopaedic intervention needed, associated with a denser and
longer urethral stricture.
Numerous studies support the occurrence of complications after
urethral injury following a pelvic fracture, due to the injury itself
rather than the surgical technique,15e17 once again laying the onus
on the root cause e the pelvic fracture. We encountered compli-
cations in 26 patients, viz. infection, restenosis, impotence,ncontinence [2.5%] UCF [1.25%] Wound
Dehiscence [2.5%]
Ejaculatory
problems [1.25%]
[1.2%] e 1 [1.2%] e
[2%] e 1 [2%] 1 [2%]
[7%] 2 [7%] 2 [7%] 1 [3.5%]
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and ejaculatory disturbances (retrograde ejaculation), with rates
acceptable in comparison to other studies.18e21
Our study thus clearly demonstrates that post traumatic
urethral strictures, secondary to pelvic fractures of the TILE cate-
gory A, are shorter; mainly involve the bulbar and membranous
urethra, post surgical intervention have the best long term outcome
as well as the least complication rate, simply stated e the best
prognosis.5. Conclusion
Success following urethral reconstruction has been attributed to
varied factors viz. location and length of the stricture, degree of
spongioﬁbrosis, the choice of surgical procedure and surgical
expertise. However, the magnitude of the impact of the type of
pelvic fracture as well as its management, on the long term
outcome, post urethroplasty, has remained unexplored. Our
representative study enunciate that these parameters play a vital
role to ascertain the overall prognosis of urethral strictures and
command due importance, to bridge the rift in this “cause-effect”
relationship.
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